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Method for the Production of a Stamping Tool to Stamp Safety Elements in Surfaces 
of Carrier Materials, as well as Carrier Material with at least One Safety Element 

The invention refers to a method for producing a stamping tool for the stamping of safety 
elements in surfaces of carrier materials, as well as carrier material with at least one safety 
element. 

It is customary to furnish securities, banknotes, ID cards, packaging materials, foil, leather, 
documents, etc. with safety elements, to prevent the non-authorized reproduction of docu- 
ments or products. By way of example, indicators, special information symbols, or back- 
ground patterns are applied typographically. For this, all common.printing processes, such as 
offset printing, gravure, flexoprinting, recess printing, and copy processes, are used. The 
safety elements can be made visible either visually or with the help of special selective meth- 
ods such as ultraviolet light or optical decoders. Such structures are already known from DE 
199 00 856 C2. The safety elements described there, however, are exclusively created typo- 
graphically. 

Securities and banknotes are also furnished with a safety element, which is embossed in the 
paper or is worked into the paper while it is being manufactured. The embossing hinders the 
copying of securities and can be easily checked by visual means. For stronger stamping, such 
as blind embossing for e.g. securities, also a tactile check can be performed. These relatively 
coars^printing patterns, however, are not a very high protection against forgery. Progressive 
mechanical engineering allows the easy manufacturing of stamping tools. 

We know from stamping applications for thermoplastic foil imprints that with laser engraved 
embossing rollers high refraction structures can be displayed. This effect can be used to make 
information visible from different perspectives and/or with the help of optical aids. 

For conventional stamping tool production processes, multistage manufacturing methods are 
used. The templates for the embossing patterns are transferred to the drum with the help of 
reproducing methods such as photography or holography. For this, photosensitive layers are 
applied to the drums. The exposure then takes place directly via a writing instrument, or via 
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exposure through a transparent film. During the following handling step the drum surface is 
removed at the exposed parts with etching medium. A further copy method transfers an ex- 
isting structure, such as a level holographic structure, to the stamping tool via a stamping pro- 
cedure. For these procedures, usually several manual activities are necessary, which results in 
high production costs, and sets limits to exact reproducibility. This also applies to mere man- 
ual methods such as copper and steel engraving, which, moreover, have long processing 
times. 

The objective of this present invention is to present a method of producing a stamping tool for 
the stamping of safety elements in surfaces of carrier materials, which can be used to create 
safety elements with a high definition structure that can not be copied using common machine 
tools. 

This objective is solved with a method according to claim 1. Useful arrangements are the 
subject of the sub claims. A carrier material with a special safety element is defined in claim 
1. 

According to the invention, with a method to produce a stamping tool to stamp safety ele- 
ments on surfaces of carrier materials, it is intended to initially create a three-dimensional 
digitized template for the safety element, and then to transfer the digital data onto the stamp- 
ing tool. The template is created with the computer during all handling steps. By this, the 
template is not subject to an aging process and can be modified any time, even after many 
years. According to the invention technique, structures can be engraved in ranges of several 
nanometers. Compared to common methods, such as holography, also large areas can be 
processed herewith. Via controls, any geometry can be engraved into the structure of the sur- 
face. The digital data can be scaled at any discretion, which offers a cost-effective possibility 
to exactly match the safety element with the requirements. Because of the multitude of modi- 
fication possibilities due to digital processing, hidden information can only be read out with 
the proper key. 

The authenticity check is done with a special decoder to ensure key-lock technology. The in- 
formation on the product can not be detected within the safety elements forming the lock. The 
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information can only be made visible with the suitable key. If key and lock are distributed 
together on the product, a potential forger must also manufacture the key. 

After a useful arrangement, the transfer of the digital data takes place on the stamping tool via 
laser beams, which enables three-dimensional structuring of the stamping tools. Digital proc- 
essing also allows perfectly seamless transitions. In contrast with this, starting points can 
hardly be concealed using state-of-the-art processing. Laser processing allows surface struc- 
turing with exact geometric structures and sharp edges, which allow high refraction. This 
makes the safety elements clearly visible. Scanning only results in considerable quality loss. It 
is therefore not possible to reproduce the safety element. With etching techniques, edges 
would be rounded off. This invention prevents this disadvantage. 

The transfer can be achieved in one single-stage process. By this, the stamping tools can be 
produced easily and cost-effectively, and the transfer can be integrated into existing proc- 
esses. 

Therefore, the method also includes the possibility to transfer the data for depth-variable il- 
lustrating or design stamping to the stamping tool at the same time as the data for the safety 
element. This can not occur in conventional stamping machines as well as in conventional 
printing machines in one single step. 

The method also includes the possibility to transfer the data for depth-variable illustrating or 
design stamping to the stamping tool at the same time as the. data for the safety element. This 
can not only occur in conventional stamping machines, but also in conventional printing ma- 
chines, which means that the design print can be combined with a safety element in stamping 
technology without any problems and matching properly. 

The stamping tool can comprise of a pair of drums, consisting of patrice and matrice. 
The stamping tool can be a injection molding tool. 
The stamping tool can be an embossing roller. 
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With the invention, a carrier material is created that has at least one safety element, whereat 
the safety element contains digitally generated three-dimensional fine structures. The carrier 
material can be a metallic or a synthetic surface, but it can furthermore also consist of leather 
and texturized surfaces, which are poorly printable. 

With the micro-structured drums of a stamping tool according to the present invention, such 
surfaces can also be provided with safety elements. 

The manufacturing of diffraction grating and diffractive elements, which are used as state-of- 
the-art keys, require more tools, which are produced mechanically. Laser structuring allows 
that stamping drums are made available, for example in form of patrice and matrice, for rota- 
tive stamping of the keys. Compared with conventional bit-by-bit manufacturing of keys, this 
results in a considerable economic advantage. Lock and key can be produced at almost the 
same price for the same amount, just as for commercial products without safety elements. 

The characteristics of the invention, which are disclosed in the preceding definition, in the 
drawing, as well as in the claims, may, individually as well as in any combination, be essen- 
tial for the realization of the invention. 



